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Fig 5.3 Inundation hypothesis in pink of 200 m near Livorno river and of 90 m along S. Nicola’s Curch 

Fig 5.4  Inundation hypothesis in pink of 200 m near Livorno river and of 90 m along S. Nicola’s Curch 







called ‘‘1783 Terremoto delle Calabrie’’ earthquake, a 
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Δh2Φ+ k2Φ = 0
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Gauss’s Theorem, which states for one dimensional domain

∫ 𝜕𝑣𝜕𝑥𝑏𝑎 𝑑𝑥 = 𝑣(𝑏) − 𝑣(𝑎)
where υ is a differentiable vector field. By considering a special vector field defined as υ =φ ∇φ

φ φ

∫ [Φ1 ∂2Φ2∂x2 + ∂Φ1∂x ∂Φ2∂x ]ba dx = [Φ1 ∂Φ2∂x ]b − [Φ1 ∂Φ2∂x ]a



Equation 1.11 is known as Green’s theorem. Interchanging φ φ

∫ [Φ1 ∂2Φ2∂x2 −Φ2 ∂2Φ1∂x2 ]ba dx = [Φ1 ∂Φ2∂x −Φ2 ∂Φ1∂x ]𝑎𝑏
φ φ φ

∫ (f ∂2Φ∂z2 − 𝛷 ∂2f∂z2)0−ℎ 𝑑𝑧 = [f ∂Φ∂z −Φ ∂f∂z]0 [f ∂Φ∂z −Φ ∂f∂z]−ℎ
z= −h(

∫ (f∇h2Φ+ k2fΦ)0−h dz = 1gφtt + φω2g − [fht]−h − [f∇hh ∙ ∇hΦ]−h

∇hΦ = ∇h(𝜑𝑓) = 𝑓∇h𝜑 + 𝜑∇h𝑓

𝛻ℎ2𝛷 = 𝑓𝛻ℎ2𝜑 + 2∇h𝜑 ∙ ∇h𝑓 + 𝜑𝛻ℎ2𝑓

∫ (𝑓2𝛻ℎ2𝜑 + 2𝑓∇h𝑓 ∙ ∇h𝜑 + 𝑓𝜑𝛻ℎ2𝑓 + 𝑘2𝑓2𝜑)0−ℎ 𝑑𝑧 = 1𝑔 (𝜑𝑡𝑡 + 𝜔2𝜑) − 1𝑐𝑜𝑠ℎ(𝑘ℎ𝑓) ℎ𝑡[𝑓∇hℎ ∙ (𝑓∇h𝜑 + 𝜑∇h𝑓)]−ℎ



∫ ∇h ∙ (𝑓2∇h𝜑)0−ℎ 𝑑𝑧 + [𝑓2∇hℎ ∙ ∇h𝜑]−ℎ + 𝜑𝑘2 ∫ 𝑓20−ℎ 𝑑𝑧 = −∫ 𝜑𝑓𝛻ℎ2𝑓𝑑𝑧 −0−ℎ 1𝑐𝑜𝑠ℎ(𝑘ℎ𝑓)ℎ𝑡 −𝜑∇hℎ ∙ [𝑓∇h𝑓]−ℎ + 1𝑔 (𝜑𝑡𝑡 + 𝜔2𝜑)
Applying the Leibniz’s rule for the first two terms on the

∫ f2dz = ccgg0−h

∇h ∙ (ccg∇h𝜑) + 𝜑𝑘2ccg − 𝜑𝑡𝑡 − 𝜔2𝜑 + ℎ𝑡 𝑔𝑐𝑜𝑠ℎ(𝑘ℎ𝑓) = −𝑔𝜑 {∫ 𝑓𝛻ℎ2𝑓𝑑𝑧 + ∇hℎ ∙ [𝑓∇h𝑓]−ℎ0−ℎ }
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𝜑𝑡𝑡 − ∇h ∙ (ccg∇h𝜑) + (𝜔2 − 𝑘2ccg)𝜑 = − 𝑔𝑐𝑜𝑠ℎ(𝑘ℎ𝑓)ℎ𝑡
to as the “time slope equation”, allowing the simulation in
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ηtt − 𝑔𝐺𝜂 − 𝛻 ∙ (𝑔𝐹𝛻𝜂) = −ℎ𝑡𝑡
‘time slope equation’
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ω

ω

ω

ω ω ’ ω

η

ω

S(ω) = Np(ω)Np′ (ω)

η ⁡uI











d’Aspromonte, Sinopoli, w









“I terremoti d’Italia. 

sismica italiana”

“… ..After the first shock, the ground continued to be more or less intensely agitated: Mr. Grillo in 



[…] Sarconi mentions a mediocre tsunami wh
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triggered by the second main shock of the ‘‘Terremoto delle Calabrie’’ seismic sequence (Boschi et 

affected the M. Pacı` slope (Fig. 2.7), where a large subaerial depression 

confined (in the left flank) by a major regional fault (Monte Pacı` Fault). This geological and structural 

conditions of the Monte Pacı` slope represented both a pred
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(1) The material is considered as an ‘‘equivalent fluid’’(Hungr199
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landslide’s mass (assumed as an equivalent fluid) or for the drag forces that are due to the 
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long noise coming from Monte Pacı` before the a







Mount Pacı` flan

subaerial scar has been simply ‘‘filled’’ by extending the outer altitude isolines inside t





They have varied the subaerial friction coefficient μ and the submarine friction coefficient μ
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All possible combinations of μ – μ

μ
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least misfit, i.e., μ = 0.23 and μ

accuracy on μ , and much less on μ



ute minimum and in the nearby region, μ

is much lower than μ

Moreover, if we consider the 5 % cases with the lowest misfit, they find that μ

0.06, with a standard deviation of 0.004, while μ

combination (μ = 0.23 and μ

μ – μ



circle lines are the time histories of the individual blocks’ velocities. In the acceleration 
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s(t) = Ra (1 − cos (UmRa t)) , 0 < t < Ta
𝑠(𝑡) = Ra + Um(𝑡 − Ta) Ta < 𝑡 < Tc + Ta
𝑠(𝑡) = Ra + Rc + Rd sin(UmRd (𝑡 − Ta − Tc)) , Tc + Ta < 𝑡 < Ta + Tc +⁡Td
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where the Prince’s house was located, the waves reach almost 7 m and where the 
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correspondence with the edifice named Torre degli Inglesi (“English Tower”, referring to a building 
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not structured, with Δx = Δy = 10 m, the interpolation concerned the three coordinates 







structured, with Δx = Δy = 10 m, the interpolation concerned the three coordinates x, y and z.



Δx (m) Δy (m)







modeled with Δx = Δy = 10m.
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ηtt + 𝑔𝐺𝜂 − 𝛻 ∙ (𝑔𝐹𝛻𝜂) = −ℎ𝑡𝑡
This equation is usually referred to as the ‘time dependent mild slope equation’ and allows the 

∇∙ ⁡ccg𝛻𝑁)+ω cg𝑐 𝑁 = −𝜔2𝐻
ω ω η

(x,y)−h
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ηt + ccos(ϑn) ηn = 0



Nn + ikcos(ϑn)N = 0



out taking Δt = 2 sec as the reference interval, in such a way as to have 

rad/s < ω < 









Monte Capo Pacì; (“historical sources confirm that 



–60 s after the landslide”) 

[“t

the Livorno stream, in the center of Marina Grande (point 7 in Fig. 2.8b)”].

between the north and the southern part of Scilla (“

along the south and the north of  Marina Grande beach”).

sources (“

–4 m high.”).
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